It has been shown that children with pancreatic fibrosis who have no pancreatic lipase at all may absorb a considerable proportion of dietary fat (Shohl, 1948;  Andersen, 1945a and b; .
In addition it has been demonstrated by Andersen (1945a) that there may be a considerable amount of hydrolyzed fat in the stools of children with pancreatic fibrosis. These findings would indicate the presence of non-pancreatic lipase in the gastrointestinal tract derived either from dietary or nondietary sources.
Possible sources of dietary lipase have not been adequately investigated. Although Green (1890) demonstrated lipase in the germinating seeds of the castor bean, we could find no reports on the lipase content of various fresh fruit and vegetables which are commonly used in human diets. Freudenberg (1929) showed that there was lipase in human and cow's milk and claimed that the enzyme in milk was activated by a lipokinase in human gastric juice. Several possible sources of non-dietary lipase in the gastro-intestinal tract have been studied. Sch0nhey-der and Volqvartz (1944) demonstrated lipase in both gastric juice and gastric mucosa from infants and adults: they showed that only the lower triglycerides were hydrolyzed to an appreciable degree by this lipase and that the optimum pH was 5 5 to 5 8. It has been questioned, however, if gastric lipase is secreted by the stomach or if it enters the stomach by regurgitation from the duodenum (Wolman, 1943) . That intestinal bacteria might be a source of lipase in children with pancreatic fibrosis was suggested by Andersen (1945a) who found that a considerable degree of hydrolysis of faecal fat occurred in stools which were left standing for 48 hours at room temperature.
The object of the present study was to investigate the activity of several possible sources of dietary and non-dietary lipase in the gastro-intestinal tracts of children with pancreatic fibrosis.
Materials and Methods
Estimation of Lipase. To 5 ml. of phosphate buffer containing 0 * 5% bile salts at pH 7*8 in a 50-ml. stoppered conical flask was added 1 ml. of acid-free olive oil. The lipase preparation was then added and the mixture shaken for 30 minutes at 370 C. It was then acidified and extracted with 20 ml. of benzene. A 10-ml. sample of upper benzene layer was titrated with 0 05 N tetramethylammonium hydroxide in alcohol. A control was made in the same way but with the addition, before digestion, of a few drops of concentrated hydrochloric acid to inhibit lipase activity. The titration figure in ml. gave the units of lipase in the sample (Frazer, Sammons and Thompson, 1955) . As it was found that the error of this method was 0 -05 units, any reading below 0-1 was considered as nil.
Dietary Lipase. Lipase was estimated in the following items of diet.
MILK. Both human and cow's milk were investigated: representative specimens of human milk were obtained from the whole milking of each of 12 mothers at varying stages of lactation; similar specimens were obtained from six cows. Each specimen was thoroughly mixed and its lipase content estimated before and after pasteurization.
FRuITs. These comprised apple, banana, pear, orange and tomato: 1 g. of each, finely chopped, was used for the estimation.
Non-dietary Lipase. Specimens of faeces and gastric juice were obtained from seven children with pancreatic fibrosis who had not received pancreatin during the preceding four days. Each child had no pancreatic enzymes whatever in duodenal juice: lipase was estimated by the method described above, trypsin by the method of Tomarelli, Charney and Harding (1949) . The fat absorption figures in these children ranged from 32 to 60% of their dietary fat intake: fat absorption was assessed by fat balance studies for periods of five to 10 days, faecal fat being measured daily by an adaptation of the fatty acid method of Kamer, Bokkel Huinink and Weyers (1949) as described by Anderson, Frazer, French, Gerrard, Sammons and Smellie (1952) .
FAECES. As we found that lipase was rapidly destroyed in faeces at room temperature, a complete fresh stool collection was obtained from each child. This was immediately homogenized with water to a known volume and lipase estimations were carried out on l-ml. samples of each homogenate. GASTRIC JUICE. A specimen was obtained from the fasting child and was kept at 00 C. Lipase was estimated in 0 1 ml. of gastric juice within two hours of collection. As we found that gastric lipase activity, using olive oil as substrate, was optimal about pH 3, the buffer employed was acid sodium citrate at pH 3 0.
CULTURES OF INTESTINAL BACrERIA. Cultures of various intestinal bacteria (Esch. coli, ,B-haemolytic Streptococcus, Streptococcus faecalis, Streptococcus viridans and Staphylococcus aureus) were obtained from the faeces of a child with pancreatic fibrosis. A specimen of the faeces was plated on blood agar, on blood agar after treatment of the faeces with toluene to suppress the Gram-negative organisms and on MacConkey's agar.
After incubation for 24 hours at 370 C., representative individual colonies were picked off and subcultured in (a) glucose broth and (b) glucose broth containing 0 * 5% nut oil. After incubation for 18 hours at 370 C., 1 ml.
of each subculture was used for estimation of lipase. This method would, of course, only detect exo-lipase and not endo-lipase in bacterial cells: it was considered, however, that bacterial endo-lipase would not be concemed in digestion.
Chylomicrographs. Counts of the fat particles in the blood after a standard fat meal were carried out by the chylomicrograph technique described by Frazer and Stewart (1939) : details of the procedure have been given in a previous report 
Discussion
We have shown that, of various fresh foods commonly used in human diets, only unpasteurized milk contained lipase and that this enzyme was appreciably greater in human than in cow's milk. It was found that milk lipase was destroyed by pasteurization and that its activity decreased rapidly at room temperature. That the lipase in fresh human milk may play a part in lipolysis was suggested by the chylomicrograph findings after various milk feeds in an infant with pancreatic fibrosis: the chylomicronaemia was significantly greater after a feed of unpasteurized human milk than after feeds of either pasteurized human milk or pasteurized cow's milk. This would suggest that breast-fed infants with pancreatic fibrosis might have a greater fat absorption and hence more favourable nutrition than babies with pancreatic fibrosis who are artificially fed. Andersen (1938) and Lowe, May and Reed (1949) Our inability to demonstrate production of exolipase by the Staphylococcus aureus in the present study might be due to the fact that this strain belonged to the group from which Davies could detect no lipase production; on the other hand, her method of estimation might be more sensitive than ours. It is evident, however, that intestinal organisms are not an appreciable source of faecal lipase. Moreover, as fat absorption occurs in the small intestine and intestinal organisms are mainly limited to the large intestine (Cregan and Hayward, 1953) , it is obvious that bacterial lipase would play little part in lipolysis of dietary fat. It seems that the enzyme is probably derived from the succus entericus: this deduction finds support in recent work by Singer, Sporn and Necheles (1954) , who have shown, in dogs, that lipase is secreted by the jejunum.
Sammons, Ross and Wood (1955) have demonstrated the presence of a proteolytic enzyme in the stools of children with pancreatic fibrosis. They showed that this enzyme was probably derived from the succus entericus and was probably responsible for the considerable degree of protein digestion which has been demonstrated in children with pancreatic fibrosis (Frazer, McWeeney, Pover, Ross and Sammons, 1954 Of the foods examined fresh unpasteurized milk was the only one which contained lipase: the enzyme was appreciably greater in human than in cow's milk. Pasteurization destroyed milk lipase and rapid loss of activity occurred at room temperature.
Lipase was present in the stools of these children but was absent in gastric juice and in cultures of intestinal organisms. It therefore appears that the enzyme is produced by the succus entericus.
